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E V E N T S  
THE V I N T E R N A T I O N A L  
C A T A L O N I A  PRIZE 
t is a very moving thing to re- 
ceive such an important prize as 
this, which has been awarded to 
me by Catalonia and which puts me 
amongst a group of people for whom 1 
have great respect and admiration. 
Thank-you for this honour and pleasure 
and for having given me the opportu- 
nity to speak in Barcelona, which 1 like 
very much. Perhaps it is a mistake to 
try and use your language, which 1 do 
not know well, and in case that is what 
you are thinking at the end of my 
speech 1 shall apologize before 1 start. 
But 1 want to do it. 1 think that man is 
I - 
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what his culture makes him and by 
speaking to you in Catalan 1 want to 
render homage to one of the most 
well-disposed of Mediterranean peoples. 
And anyway, our languages are very 
similar: the Italian of the North comes 
closer to Catalan, while that of the 
South comes closer to Castilian. Fur- 
thermore, there is still a part of Italy, 
more precisely in north-eastern Sardi- 
nia, around l'Alguer, where Catalan is 
spoken. 
1 don't really know why my name was 
chosen out of the many candidates for 
this prize, and the inevitable answer of 
course is to see in it the hand of fate, or, 
as people say, of luck, since the judges 
have to choose from people in very dif- 
ferent fields of work, something that 
can be seen from the list of my prede- 
cessors in the International Catalonia 
Prize, who range from a theoretical 
physicist like Abdus Salam to an ocea- 
nographer like Cousteau. 1 find this 
variety very interesting. 
But 1 wouldn't like anyone to get the 
impression that 1 am questioning the 
validity of the work of selection carried 
out by the panel; on the contrary, 1 have 
the greatest respect for the businesslike 
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way in which they have gone about the 
analysis and for the way in which posi- 
tive and negative aspects have been taken 
into account. For example, 1 was asked 
to explain the reasons for criticisms that 
have been made of my work and, on my 
own recommendation, even one of my 
scientific opponents was asked his opi- 
nion. 1 find this very agreeable and reas- 
suring. As usual, scientific work is 
subjected to colleagues' criticism, and 
it's not always easy to know who's right. 
If you are declared a saint -as the Latin 
poet says, si parva magnis componere 
licet-, the judges had better be hard; 
otherwise there might seem to be no 
place for the halo on your head. 
What merits can 1 claim for myself? To 
te11 the truth, 1 chose my work princi- 
pally on the grounds that 1 enjoyed it, 
not for the greater glory of God, or of 
humanity, or of my family, or even of 
my own. 1 haven't made a special effort 
to improve the world, except by contri- 
buting to understanding ourselves bet- 
ter. A selfish choice, you might say, very 
different from that of the holy man 
who, in contrast, is concerned only for 
the welfare of others, at least outwardly. 
1 would like to stress the importance of 
the basic principle of choosing a job you 
like, because this is the only way that 
real dedication is achieved and success 
is more likely in any work you under- 
take. Though the work you choose must 
be of some purpose. Otherwise, we 
would run the risk of creating a world in 
which al1 people were interested in was 
getting into the Guinness Book of Re- 
cord~. 
1 would say that my guiding principle is 
similar to that of the artist, and in a city 
like Barcelona, where art has always 
been supported and taken seriously, 1 
have no need to defend it. Art is its own 
defence because it enriches humanity, 
and science is also its own defence, be- 
cause knowledge is important. Ob- 
viously, a lot of people prefer techno- 
logy to science, because it provides 
solutions to specific practica1 problems 
and can be enriching. But technology is 
impossible without science, and while 
basic science is never dangerous in 
itself, applied science -that is, techno- 
logy- always has potentially very nega- 
tive aspects which are often difficult to 
foresee and avoid. Who would have 
thought last century that the invention 
of the interna1 combustion engine 
would make cities almost uninhabita- 
ble? 
1 chose to take my degree in science 
because 1 was curious to know and un- 
derstand my fellows better, and 1 
thought that as a doctor 1 would do 
better. But after practising medicine 
briefly in an isolated hospital, and lis- 
tening to the university lecturers, who at 
that time carried on like film stars, 1 
lost al1 interest in staying in the medical 
world. After hunting around for a good 
laboratory in which to learn to be a 
researcher in biology, 1 was lucky 
enough to find a very clever genetics 
teacher and 1 realised that this field pro- 
vided a mixture of theoretical thinking 
and experimental work which 1 found 
intellectually satisfying. 1 started in the 
genetics of drosophila and bacteria; at 
that time bacterial genetics was an al- 
most unknown subject of study, but it 
was obviously earmarked for great suc- 
cess, which came later. 
1 spent almost three years in Britain at 
the end of the forties, and 1 was im- 
pressed by the profound seriousness and 
intelligence of British scientific research, 
which still takes first place in the world 
today, in quality if no longer in quan- 
tity. But 1 made the mistake of going 
back to Italy at the beginning of the 
fifties, when the scientific situation was 
still disastrous, and 1 found it difficult 
to maintain an activity that would allow 
me to keep abreast of foreign competi- 
tion in bacterial genetics. 1 therefore de- 
cided to switch to human genetics, in 
which no work was yet being done, and, 
to be more precise, to population gene- 
tics, taking advantage of my interest in 
statistics and the archives of the Catho- 
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lic Church there were in Italy, which 
were much more difficult to find in Bri- 
tain or America, where research was 
flourishing in those years. And so, again 
rather by chance, 1 started work in hu- 
man genetics and evolution. 
What 1 want to do now is to explain 
very briefly the chief conclusions of the 
work my collaborators and 1 have been 
doing, which obviously took as its start- 
ing point the work of others before 
me. 
First. What we cal1 anatomically mo- 
dern man -in other words, a man so 
like us that we can't distinguish him 
from ourselves- is not more than 
100,000 years old. He originated in 
Africa, or perhaps the area of the Mid- 
dle East. He started to grow in numbers 
and spread to the rest of the world 
about fifty or sixty thousand years ago, 
and soon reached the farthest limits of 
today's inhabited world. He arrived in 
Europe about forty thousand years 
ago, almost certainly replacing the 
Neanderthals who lived there before 
that. 
This demographic and geographic 
growth was determined by a series of 
biological and cultural innovations we 
know little about and often only indi- 
rectly, as, for example, a language un- 
doubtedly more advanced than that of 
its predecessors and comparable to the 
languages spoken today throughout the 
world, which allowed effective commu- 
nication. Another innovation was a new 
and more extensive use not only of 
stone tools, but of instruments made 
from bone and wood. Also, at least in 
South-East Asia, but probably also 
everywhere else, they had the means of 
crossing extensions of water of up to 
eighty or ninety kilometres in width. 
Second. Ten thousand years ago, as a 
result of overpopulation and environ- 
mental changes, a technological revolu- 
tion started: the production of food 
from agriculture and stock-raising. Un- 
ti1 then al1 food was obtained from hun- 
ting and gathering. An enormous 
growth in population now became pos- 
sible which over the ages has multiplied 
the number of the Earth's inhabitants 
by almost ten thousand. From their 
places of origin, the farmers spread as 
far as it was possible for them to take 
their seeds and animals. 
Third. Europe was colonized again by 
agricultura1 peoples from the Middle 
East (so-called Neolithic man), who 
took four thousand years to get from 
their area of origin to the farthest lands 
of Europe (excluding Northern Scandi- 
navia, which was still too cold for 
growing cereals). But the hunter-gather- 
ers of the first wave forty thousand years 
ago -of whom we have the first pa- 
laeoanthropological records in Cro- 
Magnon Man- had reached a high cul- 
tural level, especially in Western Eur- 
ope. This we know from the outstanding 
artistic activity that left us the cave 
paintings of Lascaux, Altamira and 
many others. This advanced cultural 
level made it possible for them to survive 
alongside the newly arrived farmers. 
The direct descendants of Cro-Magnon 
Man have kept up a language like no 
other, which is probably descended 
from the language spoken by the first 
Europeans: the Basque language. 
Fourth. Farming peoples also radiated 
out from other parts of the world: from 
Central America, from Northern and 
Southem China, from severa1 parts of 
Africa. On the Eurasian steppe, the breed- 
ing of certain animals, especially the 
horse, was far more successful than 
agriculture. The military use of the 
horse gave the nomadic shepherds of 
the steppe a considerable advantage and 
they probably spread into large areas of 
Central Asia: towards Iran, India and 
Europe. These peoples probably spoke 
Proto-Indo-European languages. About 
two thousand three hundred years ago, 
nomadic shepherd peoples of the Mon- 
gol genetic type, who spoke languages of 
the Altaic family, began to spread out 
from the Eastern steppe. 
Fifth. Other expansions were deter- 
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mined by innovations that have allowed 
navigation and trade, in the Mediterra- 
nean (Greeks, Phoenicians) or on the 
oceans (the Malay-Polynesian migra- 
tions which set out from South-East 
Asia and reached Madagascar, New 
Zealand, Hawaii and Easter Island). 
Sixth. In the expansion throughout the 
world, there has been a genetic differen- 
tiation whose externa1 features we can 
see in the skin colour and the shape of 
the body and face, and whose internal 
features we see in the genetic features 
studied so far, such as blood groups, pro- 
teins and enzymes, and the many here- 
ditary characters that can be studied 
directly today in DNA, the substance 
contained in the nucleus of cells that is 
responsible for biological inheritance. 
Skin-colour and the shape of the face 
show differences between populations 
which are almost constant and which 
te11 us almost immediately about the 
individual's ancestral origin. However, 
al1 the other hereditary features present 
very slight differences and only in ex- 
ceptional cases can a single feature te11 
us if someone is of African, European, 
Asian or Australian origin. 
The main reason is that the visible fea- 
tures are adaptations to different cli- 
mates, for protection from the excessive 
sun of the tropics and from the extreme 
cold of Arctic and Sub-Arctic regions. 
For example, the small size of the nos- 
trils and of al1 appendices, including the 
nose and limbs and the fatty deposits 
around the eyes in populations of Mon- 
gol origin, are adaptations to the cold of 
Siberia. 
The body communicates with the exte- 
rior through its surface, and it is the 
surface that has to be modified to pro- 
vide protection from the cold (or from 
the sun). The surface of the body is also 
the most visible part, and we therefore 
draw two impressions frorn it: first, that 
there are important differences between 
the races, and second, that the indivi- 
duals of one race are al1 the same or 
very similar. In fact, both impressions 
are mistaken, because in the case of the 
hereditary characters that don't affect 
the body surface and aren't related to 
the climate the situation is the reverse: 
the differences between individuals are 
always greater, while those between 
groups, on the other hand, are slight 
and only detectable from the statistical 
frequency of the various forms in diffe- 
rent races. The average difference be- 
tween races is therefore very much 
smaller than one might think from the 
outwardly visible features that have a 
direct influence on our perception. 
Seventh. The genetic difference between 
the human races is small because it has 
come about in a short space of time. 
Generally speaking, the biological diffe- 
rence between two organisms tends to 
be greater the farther back in time you 
have to go to find their last common 
ancestor. In the case of chimpanzees 
and us, you have to go back at least five 
million years, and the diversity between 
us and these distant cousins, although 
they are the animals that most resemble 
us, is therefore much greater than be- 
tween two human races from different 
continents who have been separated 
for only a few score thousands of years. 
The forces that have given rise to the 
difference between the races are of two 
types. First, natural selection, which, as 
1 said, has produced an adaptation to 
differing environmental conditions. Se- 
cond, there is also differentiation of a 
random nature, a phenomenon known 
technically as "genetic drift". This is 
greater the smaller the populations, in 
terms of numbers of individuals, who 
separated during the great migrations 
that spread humankind throughout the 
world. Genetic drift was therefore much 
greater in the first tens of thousands of 
years, when the human species lived 
only from hunting and gathering and 
populations were much smaller. The de- 
velopment of agriculture in the last ten 
thousand years has considerably in- 
creased population density in almost al1 
the world and has greatly reduced diffe- 
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rentiation due to genetic drift. 
Eighth. The differences between peo- 
ples as regards social behaviour are- 
mainly cultural in origin and not gene- 
tic, and generally speaking are therefore 
more easily reversible. Racism consists 
in the belief that the features that deter- 
mine one people's superiority over 
another are biological in origin -in 
other words, hereditary and immutable. 
In fact, the superiority of one people 
over another is economic and political 
and always arises for historical reasons; 
history itself teaches us that these pe-. 
riods of superiority are short-lived. This 
should be enough to persuade us that 
political and economic superiority can 
not be put down to biological and here- 
ditary differences. Racism is still a com- 
mon social illness that needs to be era- 
dicated. 
Ninth. Cultural features are handed on 
by means of mechanisms we know very 
little about. Some of these mechanisms 
are similar to those that hand on genes 
(thus, cultural transmission from pa- 
rents to children, which is frequent, 
though not absolute, for some features, 
such as those related to religion or poli- 
tics). These features have a greater ten- 
dency to survive, over the course of ge- 
nerations, in the same way as genetic 
features. Other mechanisms for trans- 
mission (between non-related indivi- 
duals) operate in widely differing ways 
and the determining features here 
change far more quickly with time. In the 
absence of high-speed communications 
media, of schools or of conquest by peo- 
ples of remote origin, languages are 
transmitted from parents to children 
and tend to show the same type of va- 
riation as genes do. This has made it 
possible to demonstrate the unexpected, 
incomplete but unquestionable simila- 
rity between the evolutionary history of 
genes and that of languages in human 
groups. 
This is the summary of my work 1 wan- 
ted to make. 1 have had many opportu- 
nities to talk about it at the University 
of Barcelona, and 1 'have had the plea- 
sure of having severa1 researchers from its 
Department of Anthropology in my la- 
boratory for long periods. In particular 
1 remember Jaume Bertranpetit, who, 
using methods we had developed ear- 
lier, has done some very interesting re- 
search on the population genetics of the 
Iberian Peninsula, which has subse- 
quently spread to Eastern Europe. 
It has been made quite clear that the 
main genetic difference on the Iberian 
Peninsula is the one between the des- 
cendants of the first Europeans (who 
today are to be found in the North West 
of the Peninsula and, as 1 said, speak 
mainly Basque) and the rest of the inha- 
bitants of the Peninsula. Amongst the 
latter, the first to arrive in large num- 
bers were probably the Neolithic far- 
mers from Southern France who first 
occupied Catalonia and then gradually 
spread south across Spain. A third diffe- 
rence, less important than the other 
two, is that between the western and 
eastern seaboard of the Peninsula. 
When more genetic data become availa- 
ble, we shall probably be able to find 
other more detailed genetic variations 
to which historical significance can be 
given. At present we are planning an 
international study of human genetic 
diversity using new molecular tech- 
niques, and the European Community 
has already begun to adopt it. 
1 am also very pleased with this award 
because it will only serve to strengthen 
my links with Catalonia. 1 have visited 
a lot of it as a tourist, from Montserrat 
to the medieval village of Peratallada, 
Pals, the city of Girona, and 1 have 
picked up a good idea of the archaeo- 
logy of Menorca. My eldest son Matteo, 
a researcher in high-energy physics who 
is extending his scientifíc activity at 
Stanford, where 1 myself work, to Bar- 
celona, is going to be married very soon 
to a Catalan artist. 1 therefore have 
every reason to thank the Catalan com- 
munity for this truly exceptional wel- 
come. Thank-you. ¤ 
